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Abstract

8y

The interferograms of a detailed studi' on the reflection of
non-stationary oblique shock-waves using a 23 /tm dia field of view Mach-
Zehnder interfercmeter and the UTIAS 10 cm K)18 cm Hypervelocity Shock

Tube are presented in this separate report.

The investigated incident shock-wave Mach number an
corner angle ranges were 1 < Mg < 8 and 2° < oy < 60°, respectively for

both argon and nitrogen at an initial pressure Po ~ 15 torr and temperature

To ~ 300 K. The initial conditions, i.e., Mg, 6y, Po and To as well as

the accuracy with which they were measured are given. A brief theoretical

review underlying major findings of the above mentioned study is also

presented.
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Notation

argon

absolute error in measuring quantity "a"

height difference in the manometer

incident shock wave Mach number

the Mach number of the flow ahead of the incident shock wave
with respect to the triple point

the Mach number of the flow behind the reflected shock wave
with respect to the first triple point of SMR, CMR and DMR
the Mach number of the flow behind the reflected shock wave
with respect to the kink of a CMR or the second triple point
of a DMR

initial pressure

temperature

initial temperature

specific heat ratio

absolute change in Quantity "a"

the flow deflection through the incident shock wave in a frame
of reference attached to the first triple point

the flow deflection through reflected shock wave in a frame of
reference attached to the first triple-point

angle of maximum deflection

sonic angle

actual wedge angle

Gw + X, effective wedge angle




initial density
density of the oil in the manometer
first triple point trajectory angle

second triple point trajectory angle

Shortenings

CMR

DMR

E'_;UW'UP_FSHH

wm

[¢2]
[

complex - Mach Reflection

double - Mach Reflection

incident shock wave in RR, SMR, CMR and DMR
kink in CMR

Mach stem in SMR, CMR and DMR

second Mach stem in DMR

reflection point in RR

reflected shock wave in RR, SMR, CMR and DMR
second reflected shock wave in DNR

regular reflection

slipstream in SMR, CMR and DMR

second slipstream in DMR

single - Mach Reflection

first triple point in SMR, CMR and DMR

second triple point in DMR

o)

bl MR
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1. INTRODUCTION

When a planar shock wave collides with a compression corner in a
shock tube, two processes take place simultaneously. The shock wave itself
is reflected from the wedge surface and the shock-induced flow is deflected
over the corner. The first process is called shock-wave reflection, the
second flow deflection and the overall phenomenon is the shock-wave diffraction.

The non-stationary shock-wave-diffraction phenomenon has been
intensively investigated recently theoretically and experimentally in the
UTIAS 10cm x 18cm Hypervelocity Shock Tube in nitrogen and argon (Refs. 1 & 2)
at initial conditions of P° ~ 15 torr and T = 300K. The incldent shock wave
Mach number range and the wedge angle rangeowere 2 < M < 8 and 2 < 9 < 60o
respectively.

It was shown (Refs. 1 & 2) that four types of shock-wave reflection
and two different flow-deflection processes are possible. Consequently, the
superposition of these two phenomena can result in a maximum of eight different
shock-wave-diffraction processes. The eight possible diffractions are: 1
regular reflection (RR), single-Mach (BFR), complex-Mach (CMR)and double- ]
Mach (DMR) reflections. The shock-induced-flow negotiates the corner with
the aid of either an attached or a detached shock wave during such reflections.

Out of all the experimental studies of this problem, only Smith
(Ref. 7) and White (Ref. 8) have published in detail their experimental
results. However, their incident shock wave Mach number was limited to
M_ < 2.75, consequently there is a lack of reported experimental results for
M: > 2.75 in the literature. Consequently, the results of the present study

(Refs. 1, 2 & 3) should prove to be of considerable assistance to researchers
end fluid dynamicists. Therefore, it was decided to publish all of the
experimental results (interferograms) in a separate report as an accurate
data base of these complex shock-wave-diffraction for their benefit.

2. SHOCK-WAVE REFLECTION

: It was qQuite accepted among various investigators that the reflection
process in a shock tube, depends on the combination of the incident shock
wave Mach number M_, and the wedge angle 6_. However, Ben-Dor and Glass
(Refs. 1,2 & 3) haVe shown recently the sigHificance of real-gas effects on
shifting the boundary lines between domains of different reflections by
several degrees, and hence, one must conclude that the reflection process
depends additionally on the initial pressure P° and temperature To.

The reasons for the formation and termination of the various re-
! flections are all discussed in detail in Refs. 1, 2 & 3, consequently only
N a brief discussion follows. The criterion for the termination of RR makes
! use of the boundary condition that the flow downstream of the reflection point
must be parallel to the wall, i.e., When this is violated (i.e.,
decreases to a point where it force& G to exceed in magnitude the maximum
d8flection value (9, ) of the flow in state (1), Fig. 1(a), RR terminates.
Therefore, the te %nation criterion is: o
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When RR terminates three different types of reflection, i.e., SMR,
CMR and DMR can occur depending on the Mach numberof the flow in state (2),
(Fig. 1(b), (c) and (d)) behind the reflected shock wave R. As long as the
flow behind R is subsonic with respect to the first triple point T, SMR occurs.
When this flow becomes supersonic with respect to T, SMR terminates and a CMR ]
forms. ConseqQuently, the termination criterion of SMR and!the formation [ 1
criterion of CMR is,

M2T =L 2=2

CMR terminates when the flow behind R becomes supersonic with respect to the
kink K, thus the termination criterion of CMR and hence, the formation criterion
of DMR is,

MéK = 1 2-3

It is worthwhile mentioning that the liue M_,, = 1 corresponds approximately
to = 1,30 in both nitrogen and argon, Alternatively, one may use the
following empirical criteria for the existance of SMR, CMR and DMR in both
nitrogen and argon. SMR occurs only if:

Myp < 1 2-4
A CMR takes place when:
| 1< M2T <1l.3 2-5
‘ and DMR results for all
M2T >1.3 2-6

The non-stationary shock wave reflection domains in the (M_, 6'') - plane for
nitrogen and argon are shown in Figs. 2(a) and (b), respectively. In

! addition to the sbove mentioned four reflection domains, there is a domain of
i no reflection (NR). This domain disappears when the vertical axis is trans-
formed from the effective wedge angle B; (9; = Gw + x and'y is:€heé triple point |4

k ' trajectory angle) to the actual wedge angle O (Ref. i). The dashed boundary
lines are for a perfect gas, while the solid lines account for real-gas
effects (dissociation equilibrium for nitrogen and ionization equilibrium

for argon) with four different initial pressures (P_ = 1, 10, 100 and 1000 torr)
and a constant initial temperature (T = 300K). The significance of real-gas
effects in shifting the boundary linef is clearly seen in Figs. 2(a) and (b).

Recall that the vertical axis, 0; equals Ow + X in the domains of




SMR, CMR and DMR, and 0, in the domain of RR, where x = O by definition (X is

the triple point trajectory angle, see Fig. 1). Consequently, in order to obtain
the domains of different reflection processes in a more physical plane, i.e.,

(M_, 6_)-plane, y should be subtracted from the corresponding curves Law and Glass
(R&. ¥ and 6) developed a graphical method for predicting x - An analytical
version of their graphical method, which was found to be in a better agreement with
experiments was later developed by Ben-Dor (Ref. 1) to get a prediction of .

The non-stationary shock-wave reflection in the (Mg, 9w) -plane is
shown in Figs. 3(a) and (b) for nitrogen and argon, respectively. Only lines
corresponding to P el 15 torr and T = 300K are drawn. Note that the NR domain
disappeared, and hénce one can concfude that an incident shock wave will always
reflect when it collides with a campression corner in a shock-tube.

3. INDUCED-FLOW DEFLECTION

Consider a planar shock wave propagating in a shock-tube and denote
the state behind it as (2'). For any given set of initial conditions (P 0> I o)
and incident shock-wave Mach number, M, the induced flow Mach number
M2, as well as its pressure P2, and temperature T2, can be calculated. €onsequently,

the corresponding sonic deflection angle, 85019 and the angle of maximum deflection,
Opp+ can be determined. Thus the (Ms ’ ew) -plane is now divided into two main

regions, one corresponding to M2, < 1, where the induced flow is subsonic and

hence, turns over the corner subsohically, and the other corresponding to M2, >1,
where the flow is supersonic. The latter region is subdivided into three
regians of different flow deflection processes: 0 < B,y < 001 » for deflection

$hrough a straight and attached oblique shock wave, 952. < ew < em2, for deflection

through a curved and attached shock wave, and 8, > emZ' where the deflection is

through a curved and detached shock wave. Since the maximum separation between
em2' and 982, is usually very small, only two regions, 0 < ew < em2, where the shock

is attached and o, > emz, where it is detached are considered for practical purposes.
The domains of different flow deflection processes are shown in
Figs. 4(a) and (b) for nitrogen and argon, respectively. The dashed lines are

again for a perfect gas whereas, the solid lines are for the imperfect gas model
with four different initial pressures, Pc> = 1,10,100 and 1000 torr and To = 300K.

4. SHOCK-WAVE IIFFRACTION

The two independent phenomena discussed in the previous chapters, i.e.,
shock reflection (Chapter 2) and flow deflection (Chapter 3) interact and give rise
to the overall shock-wave diffraction phenomenon. To show this process the figures
corresponding to shock wave reflection [Figs. 3(a) and (b) for nitrogen and argon
respectively ] and the figures for flow deflection [Figs. 4(a) for nitrogen and l&(b)
for argon] were superimposed to results Figs. 5(a) and (b).

The interaction between the shock-wave reflection phenomenon and
the induced-flow deflection process causes the reflected shock wave R to curl
back towards the compression corner. Consequently, the reflected shock-wave
terminates at the wedge corner or the shock tube wall. Since the configuration is
growing with time, the point where R terminates at the shock tube-wall
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moves towards the on-coming shock-induced flow, therefore increasing the
on-coming flow Mach number. Consequently, the subsonic turning regions shown
in Figs. 4(a) and (b) cannot be established in non-stationary flows. At the
limiting case of a degenerated incident shock wave (M_ = 1) the reflected
shock wave becomes a Mach wave. Therefore, as there are four reflection
processes (RR, SMR, CMR and DMR) and two deflection processes (an attached

or detached shock wave) a maximum of eight different shock-diffractions are
possible, However. only seven diffractions are possible in nitrogen and six
in argon (in the range 1 <M_ <10). The domains of different diffractions
for both nitrogen and arEbnsare given in Fig. 5(a) and (b), respectively.

The boundary lines are for imperfect gas with P = 15 torr and T = 300K,

The different types of diffraction are summariz€d in Talbes 1(a)®and (v),
respectively. A detailed comparison between the various diffraction processes
was done and discussed by Ben-Dor and Glass (Refs. 2,3 & 4) and Ben-Dor (Ref.l),
where the density field of . each diffraction process was deduced from the
corresponding interferograms, and discussed in detail.

5. EXPERIMENTS

The above mentioned analyses for the non-stationary reflection of
oblique shock waves in the (M_, 6') and (M_, © )-planes, the prediction of
X and the non-stationary diffgactYon of oblfquewshock waves in the (Ms,e )=
plane have all been substantiated by experimental results from various >
sources (Refs. 5 to 9) as well as 58 experiments in nitrogen and 48 in argon
that have been performed by Ben-Dor (Ref. 1). The initial conditions 6 ,
Ms’ Po and To of all these experiments are given in columns 2,3,4 and 5

of Tables 2(a) and (b), respectively. The measured values of the first and
second triple points trajectory angles (x and ', respectively) are given

in columns 6 and 7, and the observed type of reflection is listed in column 8.
Column 9 gives the number of the experiment.

The accuracy in measuring the various parameters is discussed in
detail in Refs. 1 and 10 and consequently only a brief summary follows.

The maximum possible relative error in calculating the incident
shock wave Mach number was:

E(M)

% S = (1.15 x MS + 10.18) x 107> for nitrogen
S

E(Ms) o -3

W = (1.05 Ms + 10.18) x 10 for argon

Inital pressures in the range 5 <P_ < L0 torr were measured with
an oil manometer. The pressure was calcuated from:

Poi1 * E (om)
o 13.5951

torr




where H is the oil-hight difference in mm (as measured in the manometer) and
P the density of the oil is given by:

oil
- 3
poil = [1.069 + 9.5 x 10 ~ (25-T) ] g/cm
T is the oil tempe' :ture.
The absolute error associated with the initial pressure (Ref. 1 and
10) is:

E(Po) - X ix 2070 H(mm) + T7.86 x 3675 o

Pressures in the range P L0 torr, were measured with a Wallace

and Tiernan, type FA 160 (0-200 torr) to an accuracy of + 0.2 torr and hence
the maximum possible error was E(Po) = 0.4 torr.

The initial temperature vas meesured with a standard mercury bulg |
thermometer to an accuracy of + 0.1, consequently, an error of E(T) = 0.2 .
is associated with all temperature readings.

The compression wedge mogela were machined in the UTIAS machine shop
to an accuracy of + 1' or + 0.0167 .

The value of X was measured fromg the interferogr within :.O.So.
In the case of X! the accuracy was + 0.5 for DMR and + 1 for CMR where
the kink is not so clear as the second triple point of a DMR.

A1l but three interferograms of the experiments listed in Tables 2(a)
and (b) are presented in the following. The excluded interferograms are those
of experiments T, 9 and 10 in nitrogen (Table 2(a)), lines No.l4l, 38 and 39,
respectively which were recorded after the incident shock wave passed the test
section and hence the diffraction is out of the field of view. The interested
reader can see these interferograms and the corresponding discussion in Ref. 1
[(Figs. 66(b), (c) and (4)].

Note that experiments 76 and 7T in argon (Table 2(b), lines 5 and 6,
respectively) does not show any reflection owing to the low initial pressure
Po’ and hence density po’ that did not result in a sufficiently large change

in the density, 4P, that would produce a visible fringe shift. Note that in
similar experiments with almost the same Mach number (experiment 78, line 4)
and also with stronger and weaker incident shock waves [experiments 75 (line

3) and 81 (line 8), respectively] but a much higher initial pressure, a clear
SMR was obtained.

Each interferogram is labelled with a letter followed by a number.
The letter N or A, corresponds to nitrogen or argon and the number indicates
the line in the appropriate table [Table 2(a) for nitrogen and 2(b) for argon],
where the initial conditions are listed. For example, interferogram No.9
corresponds to the experiment listed in line 9, Table 2(a), i.e., a SMR
in nitrogen with M_ = 7.77, 6_ = 2", P = 9.80 torr and T_ = 297.6K.
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6. CONCLUSIONS

The foregoing interferometric experimental results, fill up a large
gap of experimental information concerning non-stationary oblique-shock-wave
diffractions over compression corners, that have existed in the literature
since the pioneering work of Smith (Ref. 7). More than three decades ago,
Smith (1945) published the results of his detailed experimental study in air
in the ranges 1 < M_< 2.75 and 5° <6®6 5_850. The present report extends
the experimental in%ormation to a muchwwider range of incident shock-wave Mach
numbers 2 < M_< 8 in nitrogen. In the case of argon the present data in
the range of 82 S 0. 5_600, 2 <M < 8 is the first of its kind. Unlike

Smith (Ref. T) who measured various quantities such as angles between different

shock wave and then reported them while presenting only a few Schlieren

photographs, the present report contains all the interferograms and their initial ‘
conditions, Consequently, investigators can benefit from the interferograms

by measuring quantities of their interest.

s
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TABLE 1(a): Diffraction Regions in Nitrogen (Fig. 5a)
SHOCK DIFFRACTION
; REGION NO.
1 Shock Flow
‘ eflection Deflection
1 RR Detached
2 SMR Detached
3 SMR Attached
I CMR Detached
CMR Attached
6 DMR Detached
: 7 DMR Attached
TABLE 1(b): Diffraction Regions in Argon (Fig. 5b)
SHOCK DIFFRACTION
REGION NO,
Shock Flow
Reflection Deflection
i RR Detached
2 SMR Detached
i 3 SMR Attached
i L CMR Detached
,i 5 CMR Attached
: 6 DMR Detached
i
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TABLE 2(a): Initial Conditions for the Experiments in Nitrogen
1 2 3 4 5 6 T 8 9
No. ew Ms Po '1'o X x' Reflec- Exp.
tion
). 2 1.95 52.50| 297.2 26.0 SMR 70
2 2 1:89 53.50| 297.3 26.5 SMR 11
3 2 1.85 52.50| 29T.h4 26.5 SMR T2
I 2 3.84 15.19] 297.4 23.5 SMR 73
5 2 4,15 15.171 297.3 23.0 SMR Th
6 5 3.75 15.25| 295.9 20.5 SMR 37
7 5 .71 15.81| 295.2 20.0 SMR 31
8 5 5.85 15.18f 297.0 19.5 SMR 33
9 5 6.01 15.19| 295.8 18.5 SMR 34
10 5 6.86 10.00| 295.6 18.0 SMR 35
11 5 T.51 5.17| 296.0 17.5 SMR 36
12 10 2.01 50.00f{ 295.8 12.0 SMR 39
13 10 2.37 35.44| 297.7 18.5 SMR 88
1k 10 2.61 37.00] 297.8 18.0 SMR 90
15 10 2.82 30.34| 297.6 18.0 SMR 89
16 10 3.62 15.23( 295.h4 16.5 SMR Lo
17 10 4,59 15.16| 298.5 16.2 SMR 20
18 10 L. 72 15.00| 295.0 16.0 SMR L1
19 10 5.92 15.27] 295.0 15.5 SMR 42
20 10 6.79 10.21| 295.2 15.0 SMR 43
21 10 7.58 5.13] 294.8 1k4.5 SMR Ly
22 20 1.93 51.00] 297.2 12.5 SMR 50
23 20 3.7k 15.31| 297.4 12.0 CMR 49
24 20 L, 81 15.29| 296.6 11.5 15.5 CMR 48
25 20 6.27 15.33] 296.0 11.2 14.5 CMR 47
26 20 6.87 10.12| 295.8 11.0 1k4.0 CMR L6
27 20 TT1 5.06|] 296.0 10.0 11.5 CMR 4s
28 26.56 | 2.01 50.00| 296.6 9.2 SMR 26
29 26.56 | 8.06 5.10] 298.2 | 9.0 9.9 DMR 102
30 30 1.97 51.00| 297.4" ’.5 SMR 51
31 30 3.68 15.27| 297.3 8.0 10.0 CMR 52
32 30 4,68 15.28| 297.4 7.8 9.5 DMR 53
33 30 5.93 15.22] 297.k% T.7 10.0 DMR 54
34 30 6.96 10.11| 297.k4 7.6 9.8 DMR 55
35 30 7.97 4.99| 297.4 T.4 9.0 DMR 56
36 4o 2.02 50.00| 297.3 4.0 CMR 63
37 Lo 3.69 15.34| 29F.4 4.8 7.0 DMR 62
38 Lo 4.59 15.64| 298.2 DMR 9
39 ko 4,60 15.15| 298.4 DMR 10




TABLE 2(a) - continued:

No. 6, M P P X X' Reflec-| Exp. |
w S (o] (o] tion |

40 Lo L.64 15.29 | 297.2 5.0 6.2 DMR 6

L1 Lo L.72 15.31 | 296.4 DMR T

L2 Lo Brs 15.30 | 297.4 5.2 6.2 DMR 61

43 40 4.98 5.13 | 296.9 52 6.8 DMR 5

LYy Lo 6.17 15.34 | 297.4 4.2 6.0 DMR 60

45 Lo 6.97 10.28 | 297.3 3.8 5.5 DMR 59

L6 4o T.78 5.00 | 297.3 3.5 4.0 DMR 5T

: N g 40 7.95 5.01 | 298.5 3.8 4.0 DMR 58
L8 50 2.07 50.00 | 299.6 RR 127 1

L9 50 3.69 15.27 | 298.9 RR 126

' 50 50 L.78 15.24 | 298.4 RR 125

A G 50 6.22 15.29 | 299.6 RR 124

52 50 7.29 10.22 | 299.1 RR 123

53 60 1.96 65.00 | 299.0 RR 130

54 60 2.03 59.00 | 299.2 RR 128

55 60 3.84 17.18 | 299.0 RR 129

56 60 L.68 15.31 | 298.1 RR 18

57 60 L.76 15.26 | 298.4 RR 131

; 58 63.43 2.01 50.00 | 296.8 RR 25
1
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TABLE 2(b): Initial Conditions for the Experiments in Argon
1 2 3 I 5 6 T 8 9
(o) e M P T X X! Reflec- Exp.
w s (o] (o] tion
1) 2 2.03 50.00 | 297.4 28.5 SMR 84
2 2 3.02 20.29 | 297.8 28.0 SMR 83
3 2 4.39 15.00 | 297.4 27.5 SMR 75
L 2 5.19 15.30 | 297.2 27.0 SMR 78
5 2 5.33 5.04 | 297.3 76
6 2 5.42 5.08 | 297.3 7
7 2 6.13 15.33 | 296.0 SMR 80
8 2 6.47 15.32 | 295.4 26.0 SMR 81
9 2 T.77 9.80 | 297.6 25.0 SMR 82
10 10 2.01 50.00 | 298.6 21.0 SMR 85
11 10 2.96 20.28 | 299.0 20.0 SMR 86
12 10 4.39 15.32 | 297.0 19.5 SMR 8T
13 10 5.22 15.22 | 298.4 19.2 SMR 91
14 10 6.06 15.24 | 299.0 18.5 SMR 92
15 10 6.47 15.27 | 299.0 18.5 SMR 93
16 10 7.88 9.96 | 298.6 17.5 SMR 9k
17 20 2.00 50.00 | 298.4 15.0 SMR 101
18 20 2.82 20.32 | 299.0 1k.s SMR 100
19 20 L. ko 15.26 | 299.0 14,0 CMR 99
20 20 5.20 15.22 | 299.0 14.0 17.0 CMR 98
21 20 6.04 15.27 | 297.2 13.7 17.5 CMR 97
22 20 6.84 15.22 | 298.4 4.0 18.0 CMR 96
23 20 T.76 9.84 | 299.0 14.0 17.5 CMR 95
24 30 2.03 50.00 | 299.6 9.5 SMR 103
25 30 2.89 20.24 { 299.2 9.5 12.0 CMR 104
26 30 4,51 15.25 | 299.0 10.0 13.0 CMR 105
27 30 5.29 15.21 | 299 .k 10.0 12.5 CMR 106
28 30 6.36 15.27 | 299.4 10.2 13.0 CMR 107
29 30 6.96 15.00 | 295.4 10.0 13.0 CMR 109
30 30 8.01 9.80 | 299.5 10.0 13.0 CMR 108
31 Lo 2.05 50,00 | 297.8 6.0 11.0 CMR 116
32 Lo 3.11 20,34 | 299.8 5.5 10.0 CMR 115
33 Lo L Lk 15.00 | 299.1 L 10.0 DMR 114
34 Lo 5.28 15.29 | 297.9 5.5 10.0 DMR 113
35 Lo 6.12 15,32 | 297.6 5.7 10.0 DMR 112
36 4o 6.81 15.23 | 298.8 Sl 9.5 DMR 111
37 Lo 7.53 9.87 | 297.0 -5 9.5 DMR 110
38 50 2.04 50.00 | 298.2 1.0 CMR k5
39 50 2.96 20.50 | 298.4 1:5 4.0 DMR 118

S —




1
TABLE 2(b): Initial Conditions for the Experiments in Argon - continued
INo. 6 M P P X X! Reflec- Exp. !
1 w < (o] (o] tion
1 Lo 50 k.40 15.30 | 299.2 2.0 k.0 DMR 119
‘ 41 50 5.27 15.32 | 298.2 1.5 4.0 DMR 120
3 42 50 6.27 15.34 | 299.k4 % b 4.0 DMR 121
b | 43 50 7.03 15.29 | 299.k4 1.3 3.5 DMR 122
' LY 60 2.03 50.00 | 301.0 RR 132 f
45 60 2.03 50.00 | 299.2 RR 13k :
E | 46 60 3.03 20.00 | 299.5 RR
k| L7 60 4.50 16.16 | 299.8 RR
¢ 48 60 5.24 15.30 | 299.2 RR
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FIGURE 6

INTERFEROGRAMS OF THE EXPERIMENTS LISTED IN TABLES 2(a) AND (b). THE
INTTIAL CONDITIONS FOR EACH CASE (INTERFEROGRAM) ARE LISTED IN TABLES
2(a) AND (b). EACH INTERFEROGRAM IS LABELLED WITH A LEITER FOLLOWED
BY A NUMBER. THE LETTER N OR A CORRESPONDS TO NITROGEN [TABLE 2(a)]
OR ARGON [TABLE 2(b)], RESPECTIVELY. THE NUMBER INDICATES THE LINE
NUMBER (IN THE APPROPRIATE TABLE) WHERE THE INITIAL CONDITIONS ARE
LISTED. FOR EXAMPLE, N9 CORRESPONDS TO THE EXPERIMENT LISTED IN LINE
NUMBER 9 OF TABIE 2(a), THEREFORE, THE INTERFEROGRAM SHOWS A SMR IN
NITROGEN THAT WAS OBTAINED BY REFLECTING AN INCIDENT SHOCK WAVE OF
Mg = 7.77 FROM A WEDGE ANGLE OF 6y = 2°. THE INITIAL CONDITIONS OF
THE GAS AHEAD OF THE SHOCK WAVE FOR THIS CASE ARE: PRESSURE P = 9.80
TORR AND TEMPERATURE To = 297.6 K.
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